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Abstract. The derived physical properties of the known transiting extrasolar planetary sys- 
tems come from a variety of sources, and are calculated using a range of different methods 
so are not always directly comparable. I present a catalogue of the physical properties of 58 
transiting extrasolar planet and brown dwarf systems which have been measured using homoge- 
neous methods, resulting in quantities which are internally consistent and well-suited to detailed 
statistical study. The main results for each object, plus a critical compilation of literature val- 
ues for all known systems, have been placed in an online catalogue. TEPCat can be found at: 
http : //www. astro .keele . ac.uk/~jkt/tepcat/ 
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["t"] , 1. The Homogeneous Studies project 

At this point roughly 130 transiting extrasolar planets (TEPs) are known, discovered 
<*S f by over 20 different groups and consortia. The characterisation of these objects is com- 
plicated by the fact that the number of measured quantities needed to calculate their 
j_i ■ physical properties is one greater than the number available directly through photomet- 
ric and spectroscopic observations. This leads to the requirement to include additional 
constraints, typically from theoretical stellar models, in order to arrive at a determinate 
solution. The intricacy of this process leads expectedly to an inhomogeneity in the re- 
t-H ■ suiting solutions, and hinders statistical studies of these objects. In order to expedite 
this problem I am undertaking a project to measure the physical properties of the known 
TEPs by applying homogeneous methods to published data. 

The transit light curves are modelled using the jktebop code (Southworth et al., 



^vq ■ 2004a), which represents the star and planet as biaxial spheroids. Careful attention is paid 
to the calculation of robust statistical errors using Monte Carlo simulations (Southworth 
et al., 2004b), the assessment of systematic errors by a residual-permutation algorithm 
y—\ ' (Jenkins et al., 2002), issues related to the treatment of limb darkening, contaminat- 
t-H . ing 'third' light, and numerical integration over long exposure times. These aspects are 
^ | discussed in detail in Papers I and III (Southworth 2008, 2010). 
• *h . Determination of the physical properties of the TEPs is achieved by using each of 
five different sets of tabulated predictions from theoretical stellar models as constraints. 
The input quantities are the orbital velocity amplitude, spectroscopic temperature and 
metallicity of the parent star, plus the results calculated from the light curve solutions. 
The output parameters comprise the physical properties of the system (Paper II - South- 
worth 2009). Statistical errors are supplied via a propagation analysis (Southworth et al., 
2005) and systematic errors from consideration of the spread of results obtained using 
the five different stellar model predictions. Three quantities are free of systematic errors: 
the mean density of the star (Seager & Mallen-Ornela 2003), and the surface gravity and 
equilibrium temperature of the planet (Southworth et al., 2007; Paper III). 
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Figure 1. Mass-radius plot of the 58 systems studied within this project. Several Solar system 
bodies are shown by filled circles. Dashed lines show the densities of Jupiter and the Sun. 

In Paper IV (Southworth 2011) I have extended the number of objects to 58, which now 
includes 15 CoRoT systems, 10 observed by Kepler, five HAT discoveries, eight WASP 
objects, and all OGLE, TrES and XO planets. A plot of the masses and radii of the plan- 
ets and their parent stars is shown in Fig. 1. Paper IV also introduced an online catalogue 
of transiting planets, TEPCat, at http://www.astro.keele.ac.uk/~jkt/tepcat/) 



TEPCat consists of three parts: 



• Part 1 is a critical compilation of the physical properties of all known (published) 
transiting planetary and brown-dwarf systems. 

• Part 2 brings together the main results from my Homoegeneous Studies project. 

• Part 3 summarises the basic observable quantities of all known transiting planets, 
including sky position, orbital ephemeris, and the depth and duration of the transits. 

Each part of TEPCat is available in html table (both with and without errorbars), ascii 
and csv formats. In the future I will add additional information such as the set of physical 
constants used in the project, and plots of transiting planet properties. 
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